Abstract. We researched the riverine carbon geochemical process of the dissolved inorganic carbon declared from the karst groundwater system in the course of the ground water discharge in order to assessed the significant influence on the estimating carbon sink of the karstic basin drainages. This essay analyzed the variation of the partial pressure values of water carbon dioxide (pCO 2 ) by measuring the change of pH, ORP, Cond, TDS and other parameters in the process of the outflow on the typical karst groundwater of the Dengzhaihe subterranean basin in the Puding County of the Guizhou province. The result indicated that the pCO 2 was gradually decreasing after karst groundwater flows out of the subterranean basin drainage. The riverine carbon dioxide was cleared by the aquatic photosynthesis and calcite deposition in the process of the karstic groundwater outflowing, which implied that the mechanism of the karst-photosynthesis collecting riverine has the vital scientific significance on the karst rivers runoff process to the globle carbon budgeting .
Introduction
As a kind of complicated composition of natural solution, Karst groundwater dissolved components in a variety of forms which included not only simple single ion form but also complex into different complexity of complex ions or complex molecular forms [2] . With the dissolution of CO 2 escape being an important geochemical process in karst groundwater system, the chemical composition of karst groundwater and its property have usually a profound impact on its hydrogeochemistry, thermodynamics and physical chemistry and dynamics property because of the existence different of the dissolved constituent forms. In order to study the variation of CO 2 partial pressure in the process of the karst groundwater flow stream water, pH, temperature, conductivity, total dissolved solids content and oxidation-reduction potential, the physical and chemical parameters were determined in the process of karst spring discharge in Dengzhanhe spring Guizhou Puding karst area.The mechanism on the sources and fate of dissolved inorganic carbon in water were researched through the analysis of the change rule of riverine water CO 2 partial pressure value in order to provide the reference on estimating carbon sequestration for karst areas.
Guizhou province, as a typical karst landform concentrated development core region of southeast Asia area, is one of three major karst landform in the worldt in which karst area (exposed) accounted for about 61.9% of the province's land area with a wide range of karst distribution and all kinds of type karst forms. Dengzhanhe spring basin is located in west of puding county in the middle of Guizhou province with the springs are ranged about 2.3 square kilometers,which, belonging to subtropical plateau monsoon humid climate, year-round mild climate, annual average temperature 15.1°C, annual average precipitation 1378.2 millimeters, is one of the three largest rainfall center area in guizhou province. Locating in the watershed area of the Yangtze river water system and the Pearl river drainage watershed region where the typical karst landform developed very well, Puding county ranged 23 underground river drainages with the widespread water leakage in limestone area.And for this reason,Dengzhanhe spring drainage system as an underground river basin is a very good case of studying carbon sink effects in the process of the basin weathering in karst area( Figure. 
Sampling Processes and The Calculation Method of Water CO2 Partial Pressure
Various parameters calculation process is as follows: Water samples of pH, temperature, electrical conductivity, total dissolved solids content and REDOX potential measured on site using Ultrameter II (6 p) instrument being one of Myron L.Company productions. In the process of samples observation, before the parameters values observed reading, the instrument will be immediately flushed again after three times with filter water, and taking its average continuous observation of which each sample will be measured three times. The water sampling point distance from the spring export (D n ) were measured using long feet measurement. The water alkalinity measured by the dilute hydrochloric acid titration, Specific process is as follows: Taking the filtered 100 cm 3 water samples, titration was carried out with dilute hydrochloric acid standard solution of the previous calibration until pH < 3.9, and the total alkalinity water samples be calculated by the volume of a standard dilute hydrochloric acid solution and its corresponding pH value. According to the pH value, alkalinity, and related to the temperature of K 1 , K 2 and K CO2 , the molar concentration of water body DIC were calculated.
The water sampling point distance from the spring export (D n ) were measured using long feet measurement. The sampling interval number is n which is larger, the farther from spring export. The interval distance between two adjacent sampling point is 10 meters, and from the fountain mouth along the river, in turn, we measured the D1, D2, D3... D10 value which means 0 meters, 10 meters, 20 meters... 90 meters respectively in distances from the spring export.
CO 2 partial pressure calculated by the parameters value of the riverine carbonate balance system such as alkalinity, temperature and pH in the water. Detailed calculation principle and concrete calculation process is as follows:
Riverine alkalinity of the water mainly comes from the carbonate basicity in karst region. Dissolved inorganic carbon in the water mainly includes CO 2 (aq), H 2 CO 3 , HCO 3 -and CO 3 2 -in several forms which interrelated by a series of physical and chemical equilibrium closely related to the physical and chemical parameters of water (Eq.1) [3] . Because most of the pH value of the river water ranged between 7 ~ 8 with 8.17 being maximum, the main compound of the dissolved inorganic carbon in the karst water is HCO 3 -according to characteristics of carbonate water chemistry, and alkalinity titration process's main purpose is to measure the concentration of HCO 3 -.
(1) Alkalinities were measured by the titration with the dilute hydrochloric acid of which concentration is 0.05005 mole·dm-3 in the laboratory using highly digital titrator (Hach digital titrator) as titration tool with the titration error is not more than 0.02cm3. According to the pH value, alkalinity, and related to the temperature of K 1 , K 2 and KCO 2 , calculate the molar concentration of DIC various components in water.
In normal conditions, because the dissolved CO 2 in water is only part of a relatively small (10 -3 ) combined with the water molecules to form carbonic, the dissolved CO 2 is mostly in the form of free CO 2 [5] , and in general, the H 2 CO 3 and CO 2 are collectively referred to as H 2 CO 3 *.The relationship between the reactants and products can be determined by the reaction constants of the following: The distribution of various forms carbonic acid ratio of dissolved inorganic carbon (DIC) is determined by the above equations under different pH conditions [5] . When calculating the water pCO 2 , we adopted suitable for fresh water in the reaction constant empirical formula (Eq.2) -(Eq.3) because of the temperature of all riverine water samples ranged 0~35 C o , With the concentration of HCO 3 -in accordance with the above method, DIC components and pCO 2 values of water samples were calculated respectively.
Results and Discussions

The Change Law of Various Physical and Chemical Parameters of Water Samples in Different Distances from the Spring Export
According to the measured pH value, the pH variation from 1 to 10 sampling points of the coordinate chart along with the change of the different distances from the spring export is as follows (Figure. 2).The increase gradually with the spring water running away from the spring export according to the Figure 2 in which the pH values increase from 7.8 to 8.17 consisting with the distance from 0m to 90m. Dissolved inorganic carbon in the karst spring water mainly included CO 2 (aq), H 2 CO 3 , HCO 3 -and CO 3 2 -in several forms which balanced in the carbonate system changing with the riverine environment condition. According to characteristics of the carbonate water chemistry, the dissolved inorganic carbon in the karst water mainly consist of HCO 3 -. Caused by CO 2 outgassing from the water in the process of groundwater discharging from the karst spring export the concentration of the HCO 3 -decreasing gradually makes the pH increase with the carbonate precipitation.
TDS(total dissolved solids) means the salinity of the water standing for How many milligram total soluble solids dissolved in a liter water. The more dissolved content is , the greater the water TDS and conductivity value is in a physical sense because of the TDS and Conductivity meaning the concentration of dissolved ions. The action of rock dissolution enhanced by underground water solution because a lot of carbon dioxide dissolved in the groundwater in karst area.The total ion content increased because of enhancement rocky dissolution making Groundwater hardness and alkalinity increasing to the higher grade. In the groundwater discharge process, total ion in water decreases with the total dissolved solids (TDS) values ( Figure. 2) and conductivity decreasing ( Figure. 2) because of the carbonate precipitation with the water dissolved carbon dioxide reducing by the riverine outgassing in the process of Dengzhanhe spring outflowing.
The Change Trend of CO2 Partial Pressure Water from the Spring
In the process of underground karst groundwater discharge, there are a variety of biogeochemical reactions. In the process of karst groundwater discharge indices such as pH, TDS, ORP, Conductivity noting the variation of the carbonate system balance process. Using channel of carbonate balance system, we can calculate the CO 2 partial pressure of the water body by the parameter of alkalinity, temperature and pH value. The CO 2 partial pressure were reduced gradually ( Figure. 2) in the process of karst groundwater discharge.
The Discussion on the pCO 2 Values Variation with the Distance from the Spring Export
River water pCO 2 , being an important part of dissolved inorganic carbon in river channel and an indicator of the carbon bio-chemical reactions internal channel water ,reflects the size of the water absorption or discharge of CO 2 into the atmosphere. The nature of the channel of dissolved inorganic carbon is closely related to water pCO 2 .
In general, high pCO 2 of the riverine water labels the very strong acid. when the pH is less than 4.5, the dissolved inorganic carbon is given priority to with H 2 CO 3 *. Therefore, as the key link of the dissolved inorganic carbon and atmospheric CO 2 in the air-water interface and riverine internal various carbon content. River water pCO 2 is an important keynote to study carbon content characteristics and its emission properties of the river channel water carbon system. The CO 2 concentration in the soil and rock gap is usually much higher than those in atmosphere in the karst area, and make the dissolved CO 2 content increasing strikingly by the reaction according to the equation (1-1) . The total ion content, hardness as well as alkalinity (TDS) increased notly with the rock dissolution enhancing for the carbonating high concentration underground water solution. A s a result, water conductivity and REDOX ability increases resulting in the CO 2 partial pressure being high in karst groundwater because the water contains a large number of ions and organic matter [7] . When the groundwater discharge in karst spring, the part of the carbon dioxide consumption in the water may take place strikingly by riverine outgassing or be used by green plants for photosynthesis due to the pCO 2 in the atmosphere being less than that in the water, for which in the process of the karst spring outflow riverine water conductivity and total dissolved solids (TDS) value is reduced, pH value increases as well as dissolution is weakened. The pCO 2 values of the spring water decrease gradually along with the water runoff distance from the spring export (Figure 2) .
Conclusions
In the process of a spring water runoff the physical and chemical parameters measurement carried out as a case study of Dengzhanhe karst spring in Puding county Guizhou province. The discoveries are as follows: The pCO 2 values of the spring water decrease gradually along with the water runoff distance from the spring export; In the process of the karst spring outflow riverine water conductivity and total dissolved solids (TDS) value is reduced and pH value increases with the carbon dioxide outgassing and carbonate precipitation along the riverine water runoff distance(D n ) for hydrophytes photosynthesis.
